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(57) ABSTRACT

A fuse circuit assembly (1) includes: a linking plate (11)
configured to carry a current input from an input part (14),
the linking plate (11) having a shape tapered with distance
from the input part (14) in a flow direction of the current
input from the input part (14); a plurality of fusible members
(12) each configured to be fused by a current of a predeter-
mined magnitude flowing through each fusible member
(12); and a plurality of terminals (13) connected to the
linking plate (11) through the plurality of fusible members
(12) from locations of the linking plate (11) positioned at
intervals in the flow direction.

5 Claims, 2 Drawing Sheets
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1
FUSE CIRCUIT ASSEMBLY

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International
Application No. PCT/JP2012/061118 filed Apr. 25, 2012,
claiming priority based on Japanese Patent Application No.
2011-099446 filed Apr. 27, 2011, the contents of all of which
are incorporated herein by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a fuse circuit assembly
connected to terminals through fusible members that are
fused by a current of a predetermined magnitude flowing
therethrough.

BACKGROUND ART

For example, a vehicle as a moving body is equipped with
a battery that acts as a power supply source for supplying
electricity to various on-board electronic apparatuses and the
like. The battery is electrically connected to wires connected
to the electronic apparatuses and the like, for example,
through a fusible link unit, so that the electricity is supplied
from the battery to the electronic apparatuses and the like.

A fusible link unit described in Patent Literature 1 is
proposed as the fusible link unit described above. This
fusible link unit distributes the electricity from a battery to
electronic apparatuses and the like through a fuse circuit
assembly.

FIG. 1 is a view illustrating the fuse circuit assembly in
the fusible link unit described in Patent Literature 1. As
illustrated in FIG. 1, a fuse circuit assembly 100 substan-
tially includes: a narrow rectangular linking plate 111; a
plurality of fusible members 112, each of which fuses when
a current of a current value equal to or larger than a
predetermined value flows therethrough; and a plurality of
female terminals 113¢ and screw fixing terminals 1135 that
are connected to the linking plate 111 in a chain fashion
through the corresponding fusible members 112.

The fuse circuit assembly 100 is disposed in a housing
(not illustrated), and supplies electricity input from both an
input part (not illustrated) connected to a battery and an
input part 114 connected to an alternator to electronic
apparatuses and the like, each of which is connected to the
female terminal 113a or the screw fixing terminal 11364.

In the case where a current of a current value equal to or
larger than the predetermined value flows through one of the
fusible members 112, this fusible member 112 is fused by
the heat generated therein. As a result, the supply of the
excess electricity to the electronic apparatus or the like is
prevented.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Unexamined Patent Applica-
tion Publication No. 2004-127698

SUMMARY OF INVENTION

While a vehicle is moving, the relevant fuse circuit
assembly 100, as described above, sequentially routes a
current input from the input part 114 to each terminal 113 in
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2
order from the terminal 113 on the input part 114 side,
through the linking plate 111 (see arrows Z in FIG. 1).

The linking plate 111 has a uniform resistance therein,
because its width is formed evenly. For this reason, a current
value routed from the input part 114 to each terminal 113
decreases with distance from the input part 114.

As described above, the current value routed to each
terminal 113 decreases with distance from the input part 114.
Therefore, one of the fusible members 112 which is closer
to the input part 114 may fuse faster than a farther one, even
if the fusible members 112 have the same rated current
value. For this reason, it is desirable to suppress a variation
in the fusing characteristic among the fusible members 112
from affecting the electronic apparatuses and the like.

An object of the present invention is to provide a fuse
circuit assembly that can suppress a variation in the fusing
time among fusible members.

An aspect of the present invention is a fuse circuit
assembly including: a linking plate configured to carry a
current input from an input part, the linking plate having a
shape tapered with distance from the input part in a flow
direction of the current input from the input part; a plurality
of fusible members each configured to be fused by a current
of a predetermined magnitude flowing through each fusible
member; and a plurality of terminals connected to the
linking plate through the plurality of fusible members from
locations of the linking plate positioned at intervals in the
flow direction.

According to the above aspect, the linking plate is formed
s0 as to be tapered with distance from the input part in the
flow direction of the current input from the input part.
Therefore, the linking plate equally places the overloads on
the fusible members, so that a variation in the fusing time
among fusible members is suppressed.

Consequently, it is possible to provide a fuse circuit
assembly that can suppress a variation in the fusing time
among the fusible members.

The linking plate may be configured to carry currents
from a battery and an alternator, and the input part may be
connected to the alternator.

According to the above configuration, the linking plate is
formed so as to be tapered with distance from the input part
in the flow direction of the current from the input part
connected to the alternator. Therefore, the linking plate
equally places the overloads on the fusible members, for the
electricity from the input part connected to the alternator for
supplying a particularly large amount of electricity, thereby
being able to suppress a variation in the fusing time among
the fusible members.

The linking plate may have the shape tapered in accor-
dance with a current value of the current flowing in the
linking plate.

According to the above configuration, the linking plate is
formed so as to be tapered in accordance with the current
value of the current flowing in the linking plate. Therefore,
the linking plate can equally place the overloads on the
fusible members with high accuracy, thereby suppressing a
variation in the fusing time among the fusible members.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a front view illustrating a fuse circuit assembly
of a relevant fusible link unit.

FIG. 2 is a front view illustrating a fuse circuit assembly
according to an embodiment of the present invention.
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FIG. 3 is a front view for explaining a width of a linking
plate in the fuse circuit assembly according to the embodi-
ment of the present invention.

DESCRIPTION OF EMBODIMENTS

Hereinafter, a fuse circuit assembly according to an
embodiment of the present invention will be explained with
reference to the drawings. First of all, referring to FIG. 2, the
fuse circuit assembly according to the embodiment of the
present invention will be explained in detail. FIG. 2 is a front
view illustrating the fuse circuit assembly according to the
embodiment of the present invention.

The fuse circuit assembly according to the embodiment of
the present invention is a fuse circuit assembly that supplies
electricity to electronic apparatuses and the like by carrying
currents from a battery and an alternator, and prevents
excess electricity from being supplied to the electronic
apparatus and the like by causing fusible members to be
fused by a current of a predetermined magnitude.

As illustrated in FIG. 2, a fuse circuit assembly (bus bar)
1 substantially includes: a linking plate 11 (11a to 11c¢) to
which respective currents flow from a battery and an alter-
nator; a plurality of fusible members (fuses) 12 each of
which can be fused by a current of a predetermined mag-
nitude flowing therein; and a plurality of terminals 13 (134
to 13¢) connected to the linking plate 11 through the
corresponding fusible members 12.

The fuse circuit assembly 1 is formed by processing a
conductive metal plate. The fuse circuit assembly 1 is placed
in a housing (not illustrated) made of an insulating synthetic
resin, and supplies electricity from the battery and the
alternator to electronic apparatuses and the like installed in
a vehicle.

The linking plate 11 (11a to 1l¢) carries currents input
from both an input part (not illustrated) connected to the
battery and an input part 14 connected to the alternator.

The linking plate 11 is formed so as to be tapered with
distance from the input part 14 in a flow direction X of a
current input from the input part 14. More particularly, one
side 21 of the linking plate 11 in the width direction thereof
is provided with an angled part 23 formed to be angled with
respect to the other side 22, so that the linking plate 11 is
tapered in accordance with a current value of a current
flowing in the linking plate 11.

If the linking plate has an even width, its resistance is
uniform at any given parts. Accordingly, the current value of
the current routed from the input part 14 decreases with
distance from the input part 14.

In contrast, the linking plate 11 according to the embodi-
ment of the present invention is formed so as to be tapered
with distance from the input part 14 in the flow direction X
of the current input from the input part 14.

Therefore, the currents of substantially the same current
value are routed from the input part 14 to the terminals 13
through the interior of the linking plate 11. Thus, the linking
plate 11 equally places the overloads on the fusible mem-
bers, thereby being able to suppress a variation in the fusing
time among the fusible members.

The respective fusible members 12 are connected to the
linking plate 11 from locations of the linking plate 11
positioned at intervals in the flow direction X of the current
input from the input part 14.

Each fusible member 12 has the shape of a narrow crank,
and a low melting point metal is fastened to a midway point
of each crank shape in a caulking manner. When a current of
a current value equal to or larger than a predetermined value
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flows through one of the fusible members 12, this fusible
member 12 fuses, thereby preventing excess electricity from
being supplied to the electronic apparatus or the like.

The fusible members 12 are disposed between the linking
plate 11 and the corresponding linking plates 13 and within
the same plane as the linking plate 11 without being inclined
with respect to the other side 22 of the linking plate 11.

The terminals 13 are connected to the linking plate 11 in
a chain fashion from the locations of the linking plate 11
positioned at intervals in the flow direction X of the current
input from the input part 14, through the corresponding
fusible members 12.

Each terminal 13 is provided with an apparatus connect-
ing through-hole 24 formed for connection with a terminal
(not illustrated) of the electronic apparatus installed in the
vehicle. Each apparatus connecting through-hole 24 is
formed to pass through the corresponding terminal 13 in the
thickness direction thereof, and is connected to the terminal
of the electronic apparatus through an LA terminal (not
illustrated) when a bolt (not illustrated) is inserted into each
apparatus connecting through-hole 24.

The input part 14 is provided with an alternator connect-
ing through-hole 25 formed for connection with the alter-
nator. The alternator connecting through-hole 25 is formed
to pass through the input part 14 in the thickness direction
thereof, and is connected to an LA terminal (not illustrated)
of a cable for the alternator when a bolt (not illustrated) is
inserted into the alternator connecting through-hole 25.

The fuse circuit assembly 1 configured above distributes
and supplies the electricity from the battery and the alter-
nator to the electronic apparatuses and the like through the
fuse circuit assembly 1. When the electricity decreases in the
battery, the alternator supplies the electricity to the battery.

Thus, the electricity supplied from the alternator is larger
in amount than that from the battery. Accordingly, in the
linking plate 11 according to the embodiment of the present
invention, the angled part 23 is formed to be tapered with
distance from the input part 14 connected to the alternator in
the flow direction X of the current from the input part 14.

As a result, the linking plate 11 can equally place the
overloads on the fusible members 12 for the electricity from
the input part 14 connected to the alternator for supplying a
particularly large amount of electricity. This makes it pos-
sible to suppress a variation in the fusing time among the
fusible members 12.

Next, referring to FIG. 3, a detailed explanation will be
given of a width of the linking plate 11 in the fuse circuit
assembly 1 according to the embodiment of the present
invention. FIG. 3 is a front view for explaining the width of
the linking plate 11 in the fuse circuit assembly 1 according
to the embodiment of the present invention.

As illustrated in FIG. 3, the linking plate 11 in the fuse
circuit assembly 1 according to the embodiment of the
present invention will be explained using, as an example, a
linking plate 11 A formed such that one side 21A is parallel
to the other end 22 in the width direction (i.e. linking plates
11Aa to 11Ac have the same width). When a current from
the input part 14 flows into a linking plate 11A having an
even width, the current is sequentially routed to the terminal
13a on the input part 14 side, the terminal 135, and the
terminal 13¢ in order, through the linking plate 11A (see the
arrows Y in FIG. 2). As a result, the currents of different
current values are individually routed to the terminals 13a,
135 and 13c.

For example, assuming that a current of 120 A flows into
the linking plate 11 A having the even width from the input
part 14 (see an arrow d in FIG. 3), the currents of 60 A, 40
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A and 20 A are individually routed to the terminals 13a (see
an arrow a in FIG. 3), 135 (see an arrow b in FIG. 3) and 13¢
(see an arrow ¢ in FIG. 3), respectively. In this case, the
respective fusing characteristics (i.e. fusing time) of the
fusible members 12 may vary.

Accordingly, the linking plate 11 according to the embodi-
ment of the present invention is formed to have a width
according to the respective current values of the currents
routed to the terminals 134, 135 and 13c¢. In other words, the
linking plate 11a (see an arrow e in FIG. 3) connected to the
terminal 13a is formed to have a width according to the
current value of the current routed to the terminal 13a; the
linking plate 115 (see an arrow fin FIG. 3) connected to the
terminal 135 is formed to have a width according to the
current value of the current routed to the terminal 135; and
the linking plate 11¢ (see an arrow g in FIG. 3) connected to
the terminal 13¢ is formed to have a width according to the
current value of the current routed to the terminal 13c.

In more detail, in the case where the current values of the
currents routed to the terminals 13a to 13c¢ are at a ratio of
3:2:1 (e.g., 60 A:40 A:20 A) by the linking plate 11 A having
the even width, the angled part 23 is formed such that a ratio
of the respective widths of the linking plates 11a to 11c¢ (see
the arrows e to g in FIG. 3) becomes 3:2:1.

As aresult, the currents having the same current value are
routed from the input part 14 to the terminals 13 through the
interior of the linking plate 11. Thus, the linking plate 11
equally places the overloads on the fusible members 12,
thereby being able to suppress a variation in the fusing time
among the fusible members 12.

As described above, the linking plate 11 is formed so as
to be tapered in accordance with the current value of the
current flowing in the linking plate 11. Therefore, the linking
plate 11 can equally place the overloads on the fusible
members 12 with high accuracy, thereby suppressing a
variation in the fusing time among the fusible members 12.

The fuse circuit assembly 1, as described above, accord-
ing to the embodiment of the present invention includes: the
linking plate 11 through which the current input from the
input part 14 flows; and the plurality of terminals 13
connected to the linking plate 11 through the corresponding
fusible members 12 each of which is fused by a current of
the predetermined magnitude flowing therethrough from the
locations of the linking plate 11 positioned at intervals in the
flow direction of the current input from the input part 14.
Further, the linking plate 11 is formed so as to be tapered
with distance from the input part 14 in the flow direction.

In the fuse circuit assembly 1 according to the embodi-
ment of the present invention, the currents from the battery
and the alternator flow through the linking plate 11; and the
input part 14 is connected to the alternator.

In the fuse circuit assembly 1 according to the embodi-
ment of the present invention, the linking plate 11 is formed
s0 as to be tapered in accordance with the current value of
the current flowing in the linking plate 11.

According to the fuse circuit assembly 1 according to the
embodiment of the present invention, the linking plate 11 is
formed so as to be tapered with distance from the input part
14 in the flow direction of the current input from the input
part 14. As a result, the linking plate 11 equally places the
overloads on the fusible members 12, thereby being able to
suppress a variation in the fusing time among the fusible
members 12.

Consequently, it is possible to provide the fuse circuit
assembly 1 that can suppress a variation in the fusing time
among the fusible members 12.
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According to the fuse circuit assembly 1 according to the
embodiment of the present invention, the linking plate 11 is
formed so as to be tapered with distance from the input part
14 connected to the alternator in the flow direction of the
current input from the input part 14. Therefore, the linking
plate 11 can equally place the overloads on the fusible
members 12 for the electricity from the input part 14
connected to the alternator for supplying a particularly large
amount of electricity. This makes it possible to suppress a
variation in the fusing time among the fusible members 12.

According to the fuse circuit assembly 1 according to the
embodiment of the present invention, the linking plate 11 is
formed so as to be tapered in accordance with the current
value of the current flowing in the linking plate 11. There-
fore, the linking plate 11 can equally place the overloads on
the fusible members 12 with high accuracy, thereby being
able to suppress a variation in the fusing time among the
fusible members 12.

Hereinabove, the fuse circuit assembly of the present
invention has been explained based on the illustrative
embodiment. However, the present invention is not limited
to this embodiment, and the configuration of each part can
be replaced by any given part having the similar function.

In the above embodiment of the present invention, the
explanation has been given regarding the case where the
angled part 23 is formed such that the linking plate 11 is
continuously tapered with distance from the input part in the
flow direction X of the current input from the input part;
however, the present invention is not limited to the above
angled part 23.

For example, the side 21 of the linking plate 11 in the
width direction thereof may be formed in a stepped shape so
as to become uneven in the flow direction X of the current
from the input part 14, so that the linking plate 11 is tapered
in accordance with the current value of the current flowing
in the linking plate 11.

The entire content of Japanese Patent Application No.
2011-099446 (filed on Apr. 27, 2011) is herein incorporated
by reference.

The invention claimed is:

1. A fuse circuit assembly comprising:

a linking plate configured to carry a current input from an

input part;

a plurality of fusible members each configured to be fused
by a current of a predetermined magnitude flowing
through each fusible member; and

a plurality of terminals connected to the linking plate
through the plurality of fusible members from locations
of the linking plate positioned at intervals in a flow
direction of the current input from the input part,

wherein the linking plate has a width tapered with dis-
tance from the input part in the flow direction such that
currents of a same current value are routed from the
input part to the plurality of terminals through an
interior of the linking plate.

2. The fuse circuit assembly according to claim 1, wherein

the linking plate is configured to carry currents from a
battery and an alternator, and

the input part is connected to the alternator.

3. The fuse circuit assembly according to claim 1, wherein

the width of the linking plate is tapered with the distance
from the input part in the flow direction of the current
input from the input part in accordance with the current
value of the current flowing in the linking plate.

4. The fuse circuit assembly according to claim 3, wherein

the thickness of the linking plate is substantially uniform in
the flow direction of the current input from the input part.
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5. The fuse circuit assembly according to claim 1, wherein
the thickness of the linking plate is substantially uniform in
the flow direction of the current input from the input part.
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